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(d) Rechecking of zero setting. The zero 
setting shall be rechecked and the pro-
cedure described in paragraph (c) of 
this section repeated, if necessary. 

[59 FR 31335, June 17, 1994. Redesignated at 63 
FR 56995, Oct. 23, 1998] 

§ 89.314 Pre- and post-test calibration 
of analyzers. 

Each operating range used during the 
test shall be checked prior to and after 
each test in accordance with the fol-
lowing procedure. (A chronic need for 
parameter adjustment can indicate a 
need for instrument maintenance.): 

(a) The calibration is checked by 
using a zero gas and a span gas whose 
nominal value is between 75 percent 
and 100 percent of full-scale, inclusive, 
of the measuring range. 

(b) After the end of the final mode, a 
zero gas and the same span gas will be 
used for rechecking. As an option, the 
zero and span may be rechecked at the 
end of each mode or each test segment. 
The analysis will be considered accept-
able if the difference between the two 
measuring results is less than 2 percent 
of full scale. 

[59 FR 31335, June 17, 1994. Redesignated and 
amended at 63 FR 56995, 57011, Oct. 23, 1998] 

§ 89.315 Analyzer bench checks. 
(a) Prior to initial use and after 

major repairs verify that each analyzer 
complies with the specifications given 
in Table 3 in appendix A of this sub-
part. 

(b) If a stainless steel NO2 to NO con-
verter is used, condition all new or re-
placement converters. The condi-
tioning consists of either purging the 
converter with air for a minimum of 4 
hours or until the converter efficiency 
is greater than 90 percent. The con-
verter must be at operational tempera-
ture while purging. Do not use this pro-
cedure prior to checking converter effi-
ciency on in-use converters. 

[59 FR 31335, June 17, 1994. Redesignated at 63 
FR 56995, Oct. 23, 1998] 

§ 89.316 Analyzer leakage and re-
sponse time. 

(a) Vacuum side leak check. (1) Any lo-
cation within the analysis system 
where a vacuum leak could affect the 
test results must be checked. 

(2) The maximum allowable leakage 
rate on the vacuum side is 0.5 percent 
of the in-use flow rate for the portion 
of the system being checked. The ana-
lyzer flows and bypass flows may be 
used to estimate the in-use flow rates. 

(3) The sample probe and the connec-
tion between the sample probe and 
valve V2 (see Figure 1 in appendix B of 
this subpart) may be excluded from the 
leak check. 

(b) [Reserved] 
(c) The response time shall be ac-

counted for in all emission measure-
ment and calculations. 

[59 FR 31335, June 17, 1994. Redesignated and 
amended at 63 FR 56995, 57011, Oct. 23, 1998] 

§ 89.317 NOX converter check. 

(a) Prior to its introduction into 
service, and monthly thereafter, the 
chemiluminescent oxides of nitrogen 
analyzer shall be checked for NO2 to 
NO converter efficiency. Figure 2 in ap-
pendix B of this subpart is a reference 
for the following paragraphs. 

(b) Follow good engineering practices 
for instrument start-up and operation. 
Adjust the analyzer to optimize per-
formance. 

(c) Zero the oxides of nitrogen ana-
lyzer with zero-grade air or zero-grade 
nitrogen. 

(d) Connect the outlet of the NOX 
generator to the sample inlet of the ox-
ides of nitrogen analyzer which has 
been set to the most common operating 
range. 

(e) Introduce into the NOX generator 
analyzer-system an NO-in-nitrogen (N2) 
mixture with an NO concentration 
equal to approximately 80 percent of 
the most common operating range. The 
NO2 content of the gas mixture shall be 
less than 5 percent of the NO con-
centration. 

(f) With the oxides of nitrogen ana-
lyzer in the NO mode, record the con-
centration of NO indicated by the ana-
lyzer. 

(g) Turn on the NOX generator O2 (or 
air) supply and adjust the O2 (or air) 
flow rate so that the NO indicated by 
the analyzer is about 10 percent less 
than indicated in paragraph (f) of this 
section. Record the concentration of 
NO in this NO+O2 mixture. 
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(h) Switch the NOX generator to the 
generation mode and adjust the genera-
tion rate so that the NO measured on 
the analyzer is 20 percent of that meas-
ured in paragraph (f) of this section. 
There must be at least 10 percent 
unreacted NO at this point. Record the 
concentration of residual NO. 

(i) Switch the oxides of nitrogen ana-
lyzer to the NOX mode and measure 
total NOX. Record this value. 

(j) Switch off the NOX generator but 
maintain gas flow through the system. 
The oxides of nitrogen analyzer will in-
dicate the NOX in the NO+O2 mixture. 
Record this value. 

(k) Turn off the NOX generator O2 (or 
air) supply. The analyzer will now indi-
cate the NOX in the original NO-in-N2 
mixture. This value should be no more 
than 5 percent above the value indi-
cated in paragraph (f) of this section. 

[59 FR 31335, June 17, 1994. Redesignated and 
amended at 63 FR 56995, 57011, Oct. 23, 1998] 

§ 89.318 Analyzer interference checks. 
(a) Gases present in the exhaust 

other than the one being analyzed can 
interfere with the reading in several 
ways. Positive interference occurs in 
NDIR and PMD instruments when the 
interfering gas gives the same effect as 
the gas being measured, but to a lesser 
degree. Negative interference occurs in 
NDIR instruments by the interfering 
gas broadening the absorption band of 
the measured gas and in CLD instru-
ments by the interfering gas quenching 
the radiation. The interference checks 
described in this section are to be made 
initially and after any major repairs 
that could affect analyzer performance. 

(b) CO analyzer water and CO2 inter-
ference checks. Prior to its introduction 
into service and annually thereafter, 
the NDIR carbon monoxide analyzer 

shall be checked for response to water 
vapor and CO2. 

(1) Follow good engineering practices 
for instrument start-up and operation. 
Adjust the analyzer to optimize per-
formance on the most sensitive range 
to be used. 

(2) Zero the carbon monoxide ana-
lyzer with either zero-grade air or zero- 
grade nitrogen. 

(3) Bubble a mixture of 3 percent CO2 
in N2 through water at room tempera-
ture and record analyzer response. 

(4) An analyzer response of more than 
1 percent of full scale for ranges above 
300 ppm full scale or more than 3 ppm 
on ranges below 300 ppm full scale re-
quires corrective action. (Use of condi-
tioning columns is one form of correc-
tive action which may be taken.) 

(c) NOX analyzer quench check. The 
two gases of concern for CLD (and 
HCLD) analyzers are CO2 and water 
vapor. Quench responses to these two 
gases are proportional to their con-
centrations and, therefore, require test 
techniques to determine quench at the 
highest expected concentrations expe-
rienced during testing. 

(1) NOX analyzer CO2 quench check. A 
CO2 span gas having a concentration of 
80 percent to 100 percent of full scale of 
the maximum operating range used 
during testing shall be passed through 
the CO2 NDIR analyzer and the value 
recorded as a. It is diluted approxi-
mately 50 percent with NO span gas 
and then passed through the CO2 NDIR 
and CLD (or HCLD), with the CO2 and 
NO values recorded as b and c respec-
tively. The CO2 shall then be shut off 
and only the NO span gas passed 
through the CLD (or HCLD) and the NO 
value recorded as d. Percent CO2 
quench shall be calculated as follows 
and shall not exceed 3 percent: 

%
( )

( ) ( )
( / )CO quench

c a

d a d b
a b2 100 1= × −

×

× − ×

⎛

⎝⎜
⎞

⎠⎟
×

Where: 

a = Undiluted CO2 concentration (percent) 
b = Diluted CO2 concentration (percent) 
c = Diluted NO concentration (ppm) 

d = Undiluted NO concentration (ppm) 

(2) NOX analyzer water quench check. 
(i) This check applies to wet measure-
ments only. An NO span gas having a 
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